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64)PR0DUCTDN OF ALDEHYDES 

<57)Abstract: 

PROBLEM TO BE SOLVED :To obtah an abehyde 
m ixiure rbh h prrnary aldehydes from branched hner 
ofefh at hcreased reactbn rate by carry rig out the 
hydroibrm ylatbn of an obfhb compound h the 
presence of a cata^stcontahhg a metal of group V III a 
m u Itdentate phosph rbe and a triva lent organo- 
phosphorus ox be. 

SOLUTION :W hen an olefin b compound is 
hydro-form ylated w ith hydrogen, carbon monoxide to 
aldehydes, a rhodium com pound is used as a group V III 
metal atom, amultdentate phosphite offcrmub I \n is 1 
or m ore, W 1 and W 2 are each Substituted) a Iphatb 
groups; R1-R4 are each a Substituted) akyl;R5 is an 
akyO, at a atom b ratb of <1 to the group V III m eta I 
and a trivabnt organophosphorus ox be com pound of 
-form u la II |R 6-R 8 are each a Substituted) a ky 0, at a 
molar ratb of >1 to the group V III m eta I atom . As 1br 
the o bf h b com pound, a branched and hner o fefh is 
effective and the reactbn is carrbd out at 60-1 30°C 
under the pressure of 5-100 kg/cm 2. 
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VlllftftlHj £1*5) > M^77-f hfi*tf3i(D 
^ftt«7^ft K«0>ttt*tto 

[»#«2] £Vlllfc£M#p^AT-fc£, H30i 

[jraaiM&vm] 
[o o o 1 3 

«50>t KP*JU5JMtfil6fcJ:y, 7^ft KS$»£ 
[0002] 

ft K#±Sfc£j**^*^fc. 
[0 0 0 3] B*fl;**tt&£ (3) , 2 27 

(1 9 6 4) Id*, Pi?^A*;U7t?n;u*j8$ffli\fc2 
-^f>(Ot KP*;u5M^b&J6"eii, MT^ft K 
ODM^Uxt Kfc#t*7;UTt KfcflOtt (n/ i Jt) 
l*0. 1 6Tf**^fc*<SB«**lTl**. *fcni?*A 
^h'J7i-UxX7-f >XI±*lS*X7 7-f hBBtt* 

tfff &ft5^fcrt*tt&*iTl*'& g M0S5 9-5 1 2 
2 9^ 1 2 3 09^«M) » 

Bfl¥5- 1 7 8 7 7 &m7frX7T<< hiefe^ 

;u5;Mb^A<ffi«$tiru^A^ MtU7^>W 

[0004] 4 PS>*A*2*rtX7T-f hEft 

t KP7h;U3;MbSl6*jlJI5Lfc»^(cl4 % JtRftSft 



1 1 6 5 8 7^&*#HB) o 
[0 0 0 5] 

* 'J =iV U 4f — a o T^ibti^^ -f 
;Mb*±iB*-fr, i^7;uxt Klc«t?7;i^t K«S 

[0006] 

^»<Dt Kp^usyMbSfB*. ffviiia&aL 

£t)^b<D i $*7;Ux fc KlcSfc7;U"Tt 
tK^S(5ajS-efT5 C £ £ d <h * Jidi LT*fB 

&<D7c3fc (&T> rffVllltH&Hj tl^) > 

77^f h*5«fer/3«a>*« »; Mb£*a>3f*v K*#* 
■r«««a>#fiT!=, 3*-U7-r>tt4b#**tKP*;u 

5Mb5l6$-|J:*c:i:S»«i:-rft7;U7 J t KBfl>«S 
[0 0 0 7] *«WI=J=*lK, «IC«**4J51T©*U 

7 -f U if* U if—: > 3 >lc<fc y Wfcftfcfl**- U 
[0008] 

**W^fcL>ri*. ftviii**lL $m*x? 

74 k &lfi3m<D%m i )>it$faO***sF$:tt't 

K^tt KP*;i,5iMbS(SSl*T7;bxt Kgewi 
lT3o *»W(zj3^-Cffl^6*i*jrVIIIJKjfcBi:L-C 

li, R u 3 (CO) 12 , R u C I 3 , R u ( a c a c ) 
3 m^Jl^-^U^^l, Pd (OAc) 21 PdCI 

Co 2 (CO) B *fl>a/^h^», 7;U5-K v'J 
*«lceft$*lfcPi?^A*R, RhCI 3 . Ru (N 
0 3 ) 3 , Ru (OAc) 3 , Rh (OHCO) 3 , R 
h 2 O a , Ru (acac) (CO) 2 , [Rh (OA 
c) (COD) ] 2 . Rh 4 (CO) 12 , Rh H (C 
O) (PPh 3 ) 3 , [Rh (OAc) (C 

o) 2 3 2 > mouV^Mt^Wm-f^^. Ctlb 
±BIC*JL^T, a c a c l*7**)l7il hi— hS, A 
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y*-)l&, ***L*hJrt% *VIII*#JK(D«ffl*l* 
l£«Hl=»bSti:»**<. 51* fc Kn7fr;u5>Hbfi(&* 
Wlcfcit^MA^WS^JftJtT?* 1-1 ooo p P 

m v &£L<(*1 0-5 0 0 p pmOmfflfoV&Zo 

[0009] *»wicfet\rMi^*i*»a*x7T-r 

HAtf2**X:77-< K 3Jl7fvX7y-r K 4& 
M**l*tfTEH(M (I) ^^$*v^>o 

[0 0 10] 

[ft1] 



R 1 — 0 



R z -0 



\ 



P -o 



w 



( I ) 



[0 0 1 1] (I) sk m(42J2il±a)E*'t?fc 

Wtt, ««**iTt^rtJ:L^lK**, 

liv wtt«*»*^2-4(0T;^u>at-e**a>A^»* 
u*. W36w»»at**-r«*i=i*» wi^ii^s 7x- 



R 1 — 0 W. 
R 2 — O 



*£ftLT«£LTl**e*7y-U>*rt<#£L<, 

tt«6LTi**4.o>*<»£u\, r'&^r 
2 i*> Mi**iT^T*«fci*7/u*;u*, 7U— ;u»t 
*U r' tR 2 it ttltlc-o-p-o-Jg^S^t; 

2 0t?fe*OA<»*Ll>o R 1 , R^T'J- JU££& 
ft3 0 R 1 «!:R 2 T^#|jt^^ir^Ji^lc[i. bj££ 

■tffc*©A*tf*L<. 7u-u^ai*«i-»*ictt % a 

7i~b>I, ^7^U>S, 7>h'JU>S. 7 

it>hu ui/*ft£T?*y, c*ib<oa*>^t 0-7 
y-u>*3&«»*L<. ex7«j-i^>*s*t«*ic 
tt, 7'J— ;u»©o-ttin±OTIWc, *fci**ft** 

H* U\, *IBWI=teOTfflL^*l*3J E |Ja 

±<0M*^77-f h<!:LTIi, TSB-HftxC (II) ^« 
£*u*ft£»£m**-i:4i-e#*. 

[0 0 12] 

[ft 2] 



■ 0- 



0 



/ 



p 
I 

O - R 5 



^ O- P 



/ 
\ 



O-R 3 



O-R 4 



[0 0 13] HttSC (ID *s nl*1 #±©S»T?fc 

y. w' &tfw 2 i*«riB— «sc d) *©wt, r 1 , 

R 2 &tfR 3 , R 4 TOfE-^xt (I) *<DR\ R 2 
t. R s l*1»B-*a (I) ^R 1 fc**i-F*i|SMII= 

^«$n* 0 ±b-«m (i) st; (id icfcivc. 

W, W 1 , w 2 , R'-R^Miatlt Wxtf 
ftXft i-20 a>7;u*;ugt L < ttRttft i - 2 0 o> 

;m**>», ***3-2oa>iiiai5a:»ib**«. £fc 



(ID 

**-;U»**W6*l*. ^1^77^ h<DJH*tt 

fc«£LTi*. WTLtf, fiiT©J:9ftfc*1fc3ft<»if 6*1 

[00 14] 
[ft 3] 

->- 

[0 0 15] ttt-?*;t**, *tl*tl&t>+. ) 
[0 0 16] 
[ft 4] 



3 




4 




(8) 

[ft 6] 



5 




6 



CCH 3 > 3 CCH 3 ) 3 




[00 20] Hfc8] 



7 




8 



t-B* t-Bu 





PlI> p -° °- p <!lOj cw 



0' x 0 



R 6 

B5-^5t (NI)T?***lS. R8 

[00 2 5] [002 6] -fl&xt (III)*. R\ R'. R"l*. § 
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\ R 7 , R*tf±XTJU*)\,£&tz\Z7V-~J\'&X*fo 

— hsjC (iii)-c«**i*»a**-r*, ^^03ii 

[0 0 2 7] CtOcfcSfc, 3l0W«U>^«I0t+ 
S/KO)*ttMfc«i:LTI*. ffliLI*. hy7i-;U?frX 
70***>h\ h'J HJ;U7fcX7*r >;fr**>h\ HJ 
y - :>;u*x 7 K««>r y -;u*x 7 >r 

y-;u*x7^>**vKA<3*if 6*1*0 hy7 

xx;U*X7W ht4vh\ hU hy;U*X77"f h 

**>h\ hy ^;u7t-xX7r-r h^-^ri/ k»(©t;u^;u 
*X7W h**vh\ 7;u*;u£Ty-;u^<!:£#H± 

**>F\ i, 2-tfx (^7x-;u*x7*c /) x$> 
ifcMri'K* 1, 4 -ex (v^x^Tfrx^y ) ^ 
4»>5>**5/h\ 1. 2 -t*X (y7nax^/ 

»»PM>?t+^K, 2, 
Ptf'Jf>-2, 3-vt 4-fcfX (v 

7xx;u*X7>r/) ?$>v**v K3S<D£&*X7 

[0 0 2 8] *fSJE[-fc^T> 3«0)*«y><b**|(Z) 
**VK0«Mi*li. mvill^MJl^lc^*3H<D 
*«y IsitGtoOttis PWls&t LT 1 JsU:<&£f* 

■em**®jW?*u\i <fcy»*Li^;ujtii, s ja 

[0029] *«w*j*tl3i^rt Kn^;us;MbJSP5 
l:it5tl/7<>fU%tLtll /£3tft2~4 0 
GD*U7«f>t£xmjj£££ 1 fit, L < l*2«J2l±t^b 
«*t*«-r*. #J8SJi#£te, a-*U7<><D£5 

tU7< >«ttl=ft*aiA< 2 flia±»ft LfcFrtM" U 7 

frfc. cft£<0*U7*>tt<b£*i*, *R 



tod t K □ *;u s ;MbKJ6i::«ie»*#**i*it*S* 

[0 0 3 0] C^J;9^^U7<>Wb^tl0^<O^ 
£#"j7F-f&<t, vX-fcc^tK h^>X- 2-^x>> 2 
-^*-tz>, 3-^^"r>> 4-^-^ir 

-2-^xVs 3-^^>/U-3~^^> s 2, 3 -v 

^f-;u-2"-^^-tzv > 7p tfu><D?j-y pV y-tf-i/ 

* yif-s/a>icj:-Dr»6*t*a**u7-f sin 

ft 4 WTFOMtt U 7 -f >co n ^ y pVJ -tf— v a Viz 

* ? tf 1/7 <>*(D cr - t L/7 ^ 
«^U7-f>, ^ttM»3fU'7-f »5cif(Djl^*i, £b 
[cl*, ^p^;ut;u=j— £Ph>i£ s ^nh>^> 

3-^>x>g£. 3-^>-r>»>^k 3-^ 
>x/-Hy ;k 2, 7-^-^7^ ;u» 

^U7^><7)^u=f^ y-tf-e/ax i^t^peu> 

<Z> = »b-¥>^-r >(0-»btcfc oTft^f:^t U7 
-f >^>rt»*U7-f vS«-tr? , l*^U7-f >*t Kp* 

;u3Mbs*icafflLfc»*i^ *<M#tt«*y»*w 

[0 03 1] *5£ifl*»l::fc^-ci4, fc KP^U5;Mb 

**«a>*i±ff*"efty. «ittfRi6*rt-cKviii«* 
Wb^«i*»*-r*a>lc^5l«c*tfflt\*itfBlt\ Q ttffl 
T^*^<t Lri*. -<>^>. h;ux>. ^>ux 

fh7tKP77X X^UV^Up-^v^ 

f/H(Di~fiH, T-trh>, ^fjHWhX 
vx^;u^h>, V^Ptf;U^r x^;u- 

n-^p/</-;u s >fv^p/\V~;k n-7$/ 

— ;HKdt;u3— ;uH», ^fct Kn^us^MbosJS 
*l:4«t*M«7^ft h\ f(Di0)*«O7^f 

[0 0 3 2] *^fzfcL\T, SliSjSJ*(4. 11^6 1 

8o°ca«©ifiH^€)a«-r-&ci:*^#^ 50- 
1 5o°caaE©a««H*a^a)^j:y-iRwt?fty, 

»*L<I±, 6 0-1 3 0°c<DSJt«HA<«feyM*L 
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ib*A<ecy^<j&*t^5BgHA<*5. seiches 

**£-IMb«*©?:ss#x (#tt#X) 0>£ftE*Jl* 

»b200k g/cm 2 SJS<0«5ffl^t,S«$tl> 
^L<li5-100kg/cm 2 0>KH*<tfC L < . 

TKttffxaMfticg*. ^y^A, t;u^>*®jri6i=t 

1kJK*0)^UJ±lia*1 : 10-100: K »* L < 
1*1 : 2-1 0 : 1 <I)mmft-<:h%>. 

[0 0 3 3] **wictei%-ct Kn*/u§/Mb££l*, 

^77^f h*3«©*«W>fc**J0**5/K*«? 
Alii^^t Kn7h;u5;MbSJ6l=J:y#b*i-57;ux 

«rt#*fc KP^;u5Mbfif6»«^flf»*#r«i«ti: 



[0 0 3 4] 

[HKM] *fcjt*«lcJ:y**wa)**W)IM«**?> 

I/— a*^X»H*T-C0. 097 3mmol(D 
Rh (acac) (CO) 2 0. 0 5 1 4 mm o I <DT 
IBSC (IV) T*7jk?2m*X7T'f K 1. 9 6mmol 

o Hj^xzuurt-r^-r h\ 50mi(D2-t 
vu>£f±&W£o Hj/co^nt= i a>*tt*rx 

£s E**<2 0 k g/ cm 2 <D—*E* 3 
iCttfcLfttfSu 1 0 0 0 C-C3Btr^P&^»Lfc 0 * 

x^PTh^^-r T?s*a*»«fLfcttjii«a-ifz 

[0 0 3 5] 

Hbi 3] 




[0 0 3 6] tfcWHl 
lew*. 

tb«« 2 

h y 7 x =/u*x 7 -r Ktttffl LUfr-itz z t 

12 



(IV) 



SJ6S*1 2 0°C, *tt*fXE**1 Ok g/cm^ 
1 ic^-To 

[0 0 3 7] Jt««3 
JRJEiSft* 1 2 0°C, TKtt^fXE** 1 0 k g/cm 2 

~ 1 l^fo 

[0 0 3 8] 
»1] 
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m - i 







Jtt « («) 


1 -HffcF 


2 -T*ftF 


3 -TtftK 


4 -TrtrtF 


mmm i 


59.3 


54.4 


27.9 


10.2 


7.5 




28.9 


27.9 


45.3 


15.2 


11.6 


*fc«fll2 


47.9 


Si. 2 


41.5 


16.0 


It. 4 




43.7 


92.0 


5.5 


1.4 


LI 


tt«*3 


4.9 


29.0 


43. i 


15.3 


12.5 



[0 0 3 9] J£tt«2l=feiva*. Rh(7)^^ 

[0 0 4 0] 

^f>i6 6%, 3, 4-S/y^;u^-b>Jii 8%© 



fcs 2&*X7T'f h4CD&ffl:fi£0. 29 2mmo I 

**-2IC^r. 
[0 0 4 1 ] 
[*2] 





(96) 


(«) 




3. 

<«) 


satis 


37.7 


83.6 


33.8 


13.0 


jte^4 


20.3 


37.8 


20.8 


4.0 



[0 0 4 2] 
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